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understanding of different coordinate dimensions. You don't have to
learn the first dimension completely before going into the second and
then the third (and beyond). The invitation to examine coordinates
from a dimensional standpoint is available at all times: we only have
to make students aware of what they are seeing. Although experiences
of different dimensions are always present, it is useful for our present
analysis to separate phenomena according to the number of coordinates
needed to locate a position or give an instruction.

Number Lines and Circles

Even at a very early age children can understand the significance of
addresses. Anyone can appreciate the ordinary algorithm used for find-
ing a specific location in terms of its street address: first go to the street,
then find the number of some building. If it happens to be the one
you are looking for, you are done. If not, go to a nearby building and
check its number. If it is closer to the one you want, keep going in that
direction. If it is farther away, go in the other direction. Stop when you
get to the number you want.

Discussion of even this simple algorithm illustrates a number of im-
portant topics. We identify a location by a specific number, and we
move along a one-dimensional path, in one direction or another, to get
from one position to another. After the basic procedure is understood
one can add refinements such as whether the address is on the even or
odd side of the street. Estimating the distance one has to travel in order
to get from one location to another is another refinement, leading to
the geometric interpretation of subtraction as well as to the notion of
absolute value.

Early exercises can take place on a number line with positive addresses
or on real streets in a scavenger number hunt. Later the same notions
can be used for scales with negative values, like temperature, where the
vertical orientation of the thermometer emphasizes the directionality.
"What happens when the temperature goes from 65 degrees to 40 de-
grees?" "It goes down by 25 degrees." Such observations can take place
far in advance of introducing signed numbers.

Many cities use directional addresses in their street plan (e.g., in New
York City there is both a West and an East 42nd Street). In this case
the algorithm to find a building from knowledge of its address is slightly
different but still easy enough to discuss at an elementary school level.
The distance between two addresses on the same side is determined
as usual, while the distance between two locations on different sides is
the sum of their addresses. No memorization is required for such a
statement! Signed numbers do not have to be mysterious.